Human adipose tissue-derived mesenchymal stem cells facilitate the immunosuppressive effect of cyclosporin A on T lymphocytes through Jagged-1-mediated inhibition of NF-κB signaling.
Cyclosporine A (CsA), known as an effective immunosuppressive agent, is widely used in clinical fields. Mesenchymal stem cells may exert immunomodulatory effects on the immune system, but the exact mechanisms underlying them remain controversial. Here we investigated whether human adipose tissue-derived mesenchymal stem cells (AMSCs) facilitate in vitro the immunomodulatory effects of CsA and we explored the molecule mechanisms that may be involved. Proliferation of T lymphocytes was measured by uptake of (3)H-thymidine. Transcription and production of interleukin-2 and interferon-γ were evaluated by real-time quantitative polymerase chain reaction, reverse transcription polymerase chain reaction, and enzyme-linked immunosorbent assay. Nuclear factor-κB (NF-κB) was assayed by Western blotting and electrophoretic mobility shift assay. Expression of Jagged-1, Jagged-2, and Delta-1 of AMSCs were surveyed by flow cytometric analysis and Western blotting. The combination of moderate-dose AMSCs and low-dose CsA was significantly more powerful than moderate-dose AMSCs or large-dose CsA alone in suppressing transcription and production of interleukin-2 and interferon-γ, activation of NF-κB, and proliferation of T lymphocytes. In addition, AMSCs expressed a high level of Jagged-1, which induced activation of Notch signaling in T lymphocytes, thus reducing NF-κB activity. Anti-Jagged-1 neutralizing antibody and N [N-(3, 5-difluorophenacetyl-L-alanyl)]-S-phenylglycine t-butyl ester could reverse this trend. Human AMSCs facilitate the immunosuppressive effect of CsA on T lymphocytes through Jagged-1/Notch-related inhibition of NF-κB signaling. The combination of AMSCs and CsA represents a rationale therapeutic approach aimed to prevent adverse effects of CsA while maintaining its adequate immunosuppressive effect. Expression of Jagged-1 on AMSCs may provide an effective mechanism for the immunomodulatory activity of AMSCs via direct cell-cell interaction.